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1 ) mm"^ 1 2 ffi^<om^BE^j7!>- "^Stftt^m^ L 5 ~ 6 0 <b JSr ^ ^ 

4) @E^iJ#-^l 2 s 1 4 is it/ 1 g^^ibSfJtt^v^-rtt:^^— ^l^lfi^<7>il*@e^'J 
llt*]©3l JiJ.T<7)l) ~4) 

4 ) iB^j#-^ lis 1 3 *3 i r>* 1 7 hm^ticih Xi^-TM^-^ icifi«<o r ^ / m 
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2/ 



[ii*^4i ^ (I) 
mi] 



Xti- (CH2) 2- 1 fz ti-ai=CH- ^ ^ t ^ 
Y(i^ (II) 




(I) 



Hb2] 
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z3ii7Km. gm^> L < {i^emo^i:^T;i/^;v. Mm^> L < {i#Km<^ v n r 

^fz\ti^mmo 

[0 0 0 1] 

^^b-a-^!^ ^^^^^^^ h t T^;ft ^ J,<^^P5i3 J; t>V t fz {it60^J tcpf ^ o 
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[0 0 0 2] 

3 h u ji. >^ tcft^ $ tt ^ tit T V ^-3g<^a«J?^'^t»-^ KXt). mM.(D B -Bm 
[0 0 0 3] 

GMe«*IS:MV-b-7'iS'-Me® (OT. GPCRi:lii&-f) -e*^GPR4tlov^T{i 
^ flii]tC]^II^L-CV>^Ci:;!>-'^t,tfrv^^ [^V^iJ'X (Genomics) . 30^, 84 
-88M (1995^) '] o tfz. GPR4f±. fll^-Cib'SJ^^ -f >rf'>;^.i^Xs^l; 'J 
> (SPG) •^'rA-^x-7T-^>^;V3i; > (LPC) ^^'g•L^ iy^^)P^inm-t^Z 
t^m^^fiX\^^^ [v>--^;v • • • >>-5x h (J. B 
iol. Chem.) . 276^. 41325-41335M (2001^) ] o SPCtlov^T TOF-aM 

^^^T'^y- r—7yu-J- (J. Invest. Dermatol.) ^ 112^^ 91-96M (19 

99^) ] > ^mmBM<7)T\y)l^^-^mM^<om^^mm.^fiX^^^o LPCICo 
v^T{±> M^^(Dmm. i-^-^^U-i^ay ' 'J-9--f^ (Cir. Res.) . 84#. 52- 

59H (2000^) ] ^]H&mmx(D^m^'^<^^^ 0^^-^)^- t-y- 

)V ' yO^Xy^^r-iys^ (J. Clin. Invest.) ^ 90^^ 1138-1144H (1992 
^) ] ^ -7 n -7 T - vfSt^'fb • • ^ Ay nv- (J. Immunol 

.) , 147^, 273-280M (1991^) ] ^mim^LX\^^^ t^m 

#$ttTv^^o ttz. 'LPCiZ'D\^^xiimM.B.m<^ikm^xmi}nLx\^^^ a t 

i;^*;V--9-xfjL>;^ (Clinic. Science) . 97^^. 595-601H (1999^) ] 
ty' ■ Jiy:$'J\y ' J<r^ >>> (J. Exp. Med.) . 183^. 2235-2245M 

(1996^) ] i>m^^ixx\^^^o m;m^t:nm't^^') ><r>^-^-d^MMmi^ 
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•T'T v-X . T> h' ' T^^ V • -^^J^^T. (Indian J. Chest Dis. Allied Sc 
i.) , 39^. 149-156M (1997^) ] o L;6^L. SPC> WC t KG?R4mU^0GR.-l 
[^>^^^- • -fe;!^ • /^^:^Ui^- (Nat. Cell Biol.) . 2%. 261-267H (200 
0^) ] ^G2A [-9->f JO;^ (Science) . 293^. 702-705H (2001^) ] ^tl^> 

[0 0 0 41 

#^fS14MGPCRi:0f-(^tL^GPCR7&q?^i-'2> C: i:75^^ic>tLTv*3o ')if>V 

tm^n^'m^^'y^'r)^itmm^i^'^tmtii^o ^fi£tsi4MGPCRt;{±. 

$:^t7t^^GPCR CMol. Pharmacol., 57, 890 (2000). W098/46995] i)^i>ho GPC 
[0 0 0 5] 

-tfz^ "XW. [T'l^-f-^ • • -7 • Vv^-r • (Bulletin de la Socie 

te Chimique) . 185M (1981^) J: C>'3 -n er > • v • ^-T • ^ r' 

< v^;l/ • y^;:^ > V- (Eur. J. Med. Chem.) , 12^. 219M (1977^) ] K 

> m^<7)^ (I) lC:joV>T-NRlR2^^^-^;V.-^'; / =^^L> r3, R4io J: m^S^^-'TK^^ 
^L> Ytc^B^-r ^'Em^5&s^^;^'-^'J y-e^O, X;6^-(CH2)2-=^^i"<t'^W^M^ 

[0 0 0 6] 

[l§B>§^^M?^t J: ^ t-ThWrn 

^^m<r> um\t. GPR4<^) V ^-i-M^m ^m-t^ mm ^nmirhmn^^nwL^ 

[0 0 0 71 

^^mit. J':;T<o(i)~(8)i-w-t^o 
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o 

(2) J^T<^1) -4) 

3 ) @fi^Jl=^ 1 8 %m.(r>i^&Wj^W hm\^^^mW. L 5 ~ 6 0 J^*^^ ib -i) :t 

4 ) 12. 14fej:r/18 fbSt^tL^ v^-rtt;*^— o mBm<7):^*@E^j 

1 fam<^)T ^ ymm^\^^-t^w^^<oi^v-^M'm^z.Wi-thmM^nm-t^ 5 

(Dy^^-Tfiij—D ^ ^^^^ ^ L T^^ft -E. iigSco^R5:}3 J: t>V t fz {±r^«i^Jo 
[0 0 0 8] 

(3) mT<^>l) ~4) 

1) la^ij^^i iia«<7>T5 ym@e5^'j^^i-'i>g6®«r^^^i-^^#> 

2) @B^j#-^i 3fB«c<^T5ymis^"J^^-r^MeK=^s^iti-'5»iPL#> 

3) @B^j#-^i i%m,<r>r^j'mmw^^^w^'^^nm-thm^. 

4) @£^J#-^l 1> 1 3*3J:t>*l li)--hm\^^^^^'f^ii^—^\'%Wu<r>r\J'm. 

(4) ^ (I) 
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[0 0 10] 

Xti- (CH2) 2- 1 fz {i-CH=CH- ^ L s 

(II) 

[0011] 
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#M2 0 0 2-2 4 1 5 2 3 ^-v?: 8/ 



10 0 1 2] 

i-) ^^-r] 

[0 0 13] 

(6) RH^TKmxh^m (4) i^t^wti^ (5) :^lcfB^oi^,i.<7)^E&i5j:tj^V 

(7) R4i3J;t;Ti5;^,s7X*-tr^)'2>^ (4) (6) :®<?)v^-rtt;e»>tcfem^«s 

(8) z^^jiim^-A^^ti^umm-t^ 2 o<7)j^^ii^^— ^ic^^ j)gm^> t < « 
^m.m<Dmmm^f^m-t^m (4) (7) :^«ov>-rtt;&nifBm<^i^so^ 

[0 0 14] 

^^ibWf&^fiOTo (9) - (15) Km-r^o 

(9) ^ (I) 
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[0 0 15] 

Hb5] 




[0 0 16] 

[■^vp^ Ri, r2^ r3^ r4^ R^isxmit^ti^i^mtitmmr-^n. 

Y(i^ (II) 

[0 0 17] 

lite] 





[0 0 18] 

(1 1) (9) t<{i^ (1 0) ■m,\z.%m.<^'kmM~m^ 
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(1 2) B^isxmH^7i^mx-^^m o) m-m (i i) ^ov>-rtL^>i;fsm<^ 

(1 3) ZliJ<J:tKz2;55^tL>e'nP^-r'2>2oO;^^j^,^^t-^tc;&0Sm^ L< 

{i#^itm<7)^f^3^«r^^-r'2)^ (9) (12) ]^<^)v^-f^7&ncfam<^^M 

(14) ^ (9) (13) :^OV>-f^;5^CfBm<7)^M^HW^'fb'^J^i7t 

(15) n (9) ]^-^ (13) ■m.(r>^.^'fM-\z^m,<r>^mm^'m^^\.^m^fz 

[0 0 19] 

-r^r^p-t,. 0 (9) (1 3) :Sm5fc$ tt^frm^r^M 

t-C^^i-^IS^, 43 i t>'@B^J#-^ 1 lfBm<OT^/^@£^iJ^^-r^Ma« 
[0 0 2 01 

[0 0 2 1] 

GPR4<7):#i-^ v^-^-;W^3it::M't^1^tg^WJ-r^!^®fc LTti. GPR4g#<7) 
^^^IS#t/i(iTOlJi-'2>t/®. ';:^*>K<7)GPR4'vOfS'a-^ia«-t^t/®> GPR4 
-vO U > Kfg'g'H J: ^-fh V ^^*■:^M5it^«IJ■t- ^ tJ^> GPR4<50m^6<;tS14 
Ici «)^-r;2> v^r:^Mg^i^^^p$^J-r^^^|^ (^Jx.{OTR4<^^ y^N'-j^Trr-;^ h 
^Ti^-^^tt^) m^'^^K^o ±fB%@{±. CtLf>^tg=Sr^-t'i>tf®T-*:h-if. 
'eo«ii{±#lcmS$tt-r> <2:^<7):^it^r^t-^^)0'tr^> J:v^o GPR4i:LT(i. 
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m^im,n^-^i 1. 1 3iJ«ttKi 7 •^^hmif*i^\^^'rtiif^—'DKmm(OT 5. ^ 

[0 0 2 2] 

. 75-oBfi^J#-^ 1 llBi^<7)T^ymBS^j*^-r;2»SeK<?)vi?^"^MS^t::Mi-^ 
^t^^^"f'^SS®{iN [Molecular Cloning, A Laboratory Manual, Seco 

nd Edition, Cold Spring Harbor Uboratory Press (1989^) {likT. "EU^ 
a.'y — ' ^U — s:.>^^2M.tV^'t) Current Protocols in Molecular Biolo 
gy, John Wiley & Sons (1987-1997^) -^U^Y • zfu h 3-;vX • -i 

y • ^l/^jL^— . :tn V— ^:H&i-) ^ Nucleic Acids Research, IH, 6487 

(1982) . Proc. Natl. Acad. Sci. USA, 19, 6409(1982). Gene, 34, 315 (198 
5)x Nucleic Acids Research, IS, 4431 (1985). Proc. Natl. Acad. Sci. USA, 

a2, 488 (1985)^] fBm<^>SI5^J^^fi<J^^^X^*fflv>T. x. {?iB^J#-^ 1 

1. 1 3^j:i>u 7 7j-'bS{fn;i>v>-rn;0-— onffifcOT^ y^se^ij^^-r^g 
e ^ ^ 3 - Y-t^xsmzu'^^m^'m.^^m^x-t ^ t o ^ w^-^ ^^hi^ 

[0 0 2 3] 

. L< (il -2 010. J: I9^tf* L< {il - 1 Oli. $ fb L < (± 1 ~ 5 

S5^J#-i' 11. 13i3j;c;^17 v^-f tt75>— o ms^<7) T 5 y mSB 

^ijtiisv^T— Qm±oT$ /mnaTi^'^^. mmi/i(ijtJnL/it{±. ^r^y 
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^- V : 12/ 



[0 0 2 4] 

iikriiZ, ^jssncfimnrtg^T^ ym^»<^sf$ Lv^-^j^^-To m-Wiz^tti 

AS^-.n^fv^, 'fyn-fv>', y;vn'fv>, >'^'; >> y;i'/>'';>', T^ — 

5 /m@5^Ji:J{>^ i!'^^ < t ^> 7 5 %J':i.±> Jl-^ti 8 0 %JiI._h. 05 t < ti 9 0 % 
[0 0 2 5] 

r^J mSB^J^it3gSE^J<7)|W|— ti(i, Karl in and Altschul \zl^r)\^ X 
ABLAST[Pro. Natl. Acad. Scl. USA, SQ, 5873 (1993) ]-^FASTA[Methods Enzymo 
1.. m 63 (1990)]=£:fflv^T;^^t-'5>Ci:36^-C^ ^o dOT^l/^^''; XABUSTl^ 
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^-Ts) tXlffl^zfuV^J^-A^m^^fiXy^^:h [J. Mol. Biol., m 403(19 
90)] o BUSTtc*o%>/iBLASTNlCJ:oTia^@e^J^j§^-t-^Jt'^lC{±, /n'^^- 
^^-{if?ax.tfscore=100^ wordIength=12t ■f'&o ^Tt^ BLASTH^o'v^TBLAST 

wordlength=3ti-^o BLASTtGapped BLASTS n A #7^ 
ni5^vA<7)7-7:t;i^h^N'^^--:5^-^rfflV/>^ [Gapped BLASTICOV^-Ctttife (Nu 
c. Acids Res., 25, 3389-3402 (1997)) ^#H^] o ^fi(i><r>m^-^^<7)M:i^m 
^j:^mit^^X'^^ (http://www.ncbi.nlm.nih. gov. #HB) o 
[0 0 2 6] 

5 - 6 0 m^35^ ^ ^ ^ :r v ^ v<D:^nmm.m^mir ^:tv=rji^u 

h^^#-c/N^7'';r-f XL^ ie^j#-^i \tm.(r>T^ ymwrn-^^ 

[0 0 2 7] 

±Mr>'f-'^>7. ' •^^)rf%^\y'iSr^VtLXi±. gB^J#-^12. lA^i^Xf 

^U-t^VX^yfumKm-^^fi^J^^^iiK ift L<(il 0-6 OJ^*. X^Ott^-t 
L<<i2 0-6 O^m. $<blc*f4L<{i:3 0-6 O^mif^h^j^^^Vrf^^ly 

mr^-^^-t^;^ . W:t^K{i. iE^J§-^12, l 4 feit;^^! STi^fb^ 
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ho 

[0 0 2 8] 

3*^ > KM^-ft:, ; V :t ^ Ktf*^ 7 i/;V75^C-5^ T V 

^^C-ST'n tf^;l/v h V ^T-*^^ U 3*^ Vir'J- Kif^#> rj- ::f :5? 

1^ Kcfio V h -> i y ^^V>^mi^ h V > (phenoxazine-modif ied c 
ytosine) -^W^^^fz-^'^ ^ V-^^ Vm^^. ^) =fyi ^ Ut'f- h*^(r>V 
.i^*-X:6^2'-0-7*nti;v»; jK-;^-eg^$tL7t:f n'^r^ Kil2*#> t') 

::f^i^V:t^m^#:^=lr^tf-SC:i::{|5-e^^ CSHfl^X^. Ifi. 1463 (1997)] 

O 

[0 0 2 91 

V\ T>^^>:;^mi/Dmm C^^M:t■9-'f h'j-, 5Q, 322 ( 

1992). -fb^, 681 (1991). Biotechnology, 2, 358 (1992). Trends in Bio 
technology, m. 87 (1992) . Trends in Biotechnology, IQ, 152 (1992). B 
mJl^, m, 1463 (1997)] . hU-/;!- y^'X^tT [Trends in Biotechno 
logy, IQ, 132 (1992)] . U '1?-if 'T [Current Opinion in Chemical Biol 

ogy, 3, 274 (1999). FEMS Microbiology Reviews, 23, 257 (1999). Frontiers 
in Bioscience, i, D497 (1999). Chemistry & Biology, £ R33 (1999). Nucl 
eic Acids Research, 26, 5237 (1998). Trends in Biotechnology, J£, 438 (1 
998)] . ^-Sv^tir'n^fDNA:^ [Nippon Rinsho - Japanese Journal of Clinica 
1 Medicine, 56, 563 (1998). Circulation Research, S2, 1023 (1998). Exper 
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imental Nephrology, 5, 429 (1997) x Nippon Rinsho - Japanese Journal of C 
linical Medicine. M. 2583 (1996)] lcjii:-C. GPR4i #co^S^ia#^ 7t(± 

[0 0 3 0] 

K^J#-^1 2. 1 4:feJ:t>'l 8 7&^<b3l{^tL^V^-rn36^— o(CfB«(^it^gE^ij=Sr 

> 12. 14:feJ:Z>*18 ibSfftL^ v^-rtiTi^— o lc|fiao:^*ie^J =Sr 

W-f -SDNAO— igB, * 7t:(±^S|5€rro>-'ri: LT^ au::.- - 

V3>^, T'^-^' • /^>f -fe'-va "'f'^f >rn .y h/N^ ^-T 

-tfzii-fv-^l^^<0])Mi:m^i\:Lfzy-[)V^-i:my^^X^ 0. 7-1. Om 

. 1-2 i&^t«ossc^^g[ ( 1 mmm<D^mm<r>^mi. 1 5 ommoi/iJi-ftf- h 

)VX • y(> ' ^ly^j.'7- ■ /^'l' :j-n DNA Cloning 1: Core Techniques, 
A Practical Approach, Second Edition, Oxford University (1995)^lCfe^$ 

T(i. 'Caix-t^iffiBLAST^FASTA^^rfflv^rff^ Lfc i:§lC12. 14i5j:t>*18 

NAt^-5^ < ^ 7 5 %J':J.Ji<?)iil5l14^:t-t-;2>DNA3i>^^$?t L<. ct«9^tt<(i8 
0 %Jii±<0^a(^tt=S:;ti-^DNA. $ h Ktti-t L < fi 9 5 %J^JL±<^:ffi|SH4=Sr^i-^D 
NA=S:W«g)^ t:^5-C|:;&o ^ ^ Ut'f- V t LXit. DNA. RNA^v^-rtL^>fflv>ibn 

^ 7{»n)NA;&^0ag izm^^hfi^o 

[0 0 3 1] 

V ^ K^S^:. ^ (iiB^J#-f - 12. 14i3J;t>'18 3&^ <b ^{f ^ v^-f 
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o 

[0 0 3 2] 

^itfKi=-?&^ffl^ - stf5^-?]&^^PJ tiffl ^ ^^J ^H-^-r * C ^ J: i) 
■^^^h-ti^X^h. [Nature Genet., fi, 42 (1994)3 o 

<r>wmm'mm<r>^-m^%x^7LX^ mm.. ^mu^fz\t%%Lm.h\^x'm^n^wm 

t L Tp^i" ^ ^ .h ^ T* i ^ o 
[0 0 3 3] 

[0 0 3 4] 

)i'::^m^'^mxmtLXlt. '}y^:^)i^iy'yA^itm CVirology. 52, 

456-467 (1973) ; Science, m 1414-1422 (1980)] . -^-T n ^ > v a 

>^ CProc. Natl. Acad. Sci. USA, 71. 5399-5403 (1980) ; Proc. Natl. Acad 
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. Sci. USA, 21, 7380-7384 (1980) ;Cell, 2Z, 223-231 (1981) ; Nature, 294. 

92-94 (1981)] . V ^'V~J^^^Lfzmm^-lfi-^^X^ CProc. Natl. Acad. 
Sci. USA, M. 7413-7417 (1987) ; Biochemistry, 2S. 9508-9514 (1989) ; J. 
Biol. Chem., 2M. 12126-12129 (1989) ; Hum. GeneTher., 3. 267-275 (1992) 

; Science, m 1285-1288 (1990) ; Circulation, S2>, 2007-2011 (1992)] . 
it^DNA^i^^i^^ 7t(i^^#:-^^DNA^A?* [Science, 242. 1465-1468 

(1990) ;j. Biol. Chem., 2fifi, 14338-14342 (1991) ; Proc. Natl. Acad. Sci. 

USA, SZ. 3655-3659 (1991) ; J. Biol. Chem. , 2M. 16985-16987 (1989) ; Bio 
Techniques, 11, 474-485 (1991) ; Proc. Natl. Acad. Sci. USA, SZ, 3410-341 
4 (1990) ;Proc. Natl. Acad. Sci. USA, 88, 4255-4259 (1991) ; Proc. Natl. 
Acad. Sci. USA, fiZ, 4033-4037 (1990) ; Proc. Natl. Acad. Sci. USA, SS, 88 
50-8854 (1991) ; Hum. GeneTher., 2, 147-154 (1991)) m^hif^Zt-^^X'^ 

[0 0 3 5] 

[0 0 3 6] 

(1) ^T::i-i-)Um^<Di^m 

[0 0 3 7] 
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^•^^Vi:m^^^^^ii. ^':f^Y^:^iJ'yif^^'^'yr^> (keyhole limp 
et haemocyanin) ^^^u ^w^^ ym(r>^ ^ rW^\Z^^m%-^^fzii(D^ 

i}m.tir^(Di)^tL\^^o im.t-t^^-f^Y^t, ^T'-^K'^^m-e-a-^i-^c 

[0 0 3 8] 

mmi^m.m^m mm^m.m^m (elisa^) : m^mm^i (i976#) . Antibod 

ies-A Laboratory Manual, Cold Spring Harbor Laboratory (1988) D ^"CliiS 
[0 0 3 9] 

:hW^^ "^-f^) )^^^tM CAntibodies, A Laboratory Manual, Cold Spring Har 
bor Laboratory, (1988) ^ > t (iDEAE-t"7 T^-X:^7v/^^ t y^^iJ 
'yU^ -/nf-^ ^A^7t:{iG-:^'9A^)^vMir;i^?i.^l:^^A^^fflv^;g,r^n"7 h 

[0 0 4 0] 

(2) ^u-i-)vm'i^<oi'^n 

^mzm\^^fzGPMtfzi±^(D^^m}^^^')^y^ Y<Dm^m^n. ^;2>VM±(JPR4 
[0 0 4 1] 

^m^MEM*^^ iBT^mm^tU) ^xmmL. tr^-t-y hX-t^Ct. l,200rp 
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^#^tt/i?t^®55'<7)B^m=^ h';>^-ia'fbT>^-'^AM« (pH7.65) T'l 
~2^rBmSL55^JfiL^^^*L^cm. MEM^«feT'3lll^?f-L. tL/cfl^TO^rj^L 

10 0 4 2] 

m^ii. s-T'^vr^>m^-r^:^ (Bm/cmm -tsiM^fl&^^Ps-xesAgs-uK 

Jty.T> PS-UlfcB&i-) CCurr. Topics Microbiol. Immunol., SI, 1 (1978)^ Eur. 

J. Immunol., fi, 511 (1976)] . SP2/0-Agl4 (SP-2) [Nature, m 269 (1978) 
) , P3-X63-Ag8653(653) CJ. Immunol., I2S. 1548 (1979)] . P3-X63-Ag8(X63) 

[Nature, m 495 (1975)] ^=lrfflv>^ C: hT&^T*^ -So Ctt<b<7>^!&^(±. 8- 
T-ifirT-^^Afe CRPMI-1640^flfelCir;i'^ ^ > (1.5mmol/l) x 2-^;V:*7'b 
(5X10-5mol/l) . vi>':5^-7^ >>- (10;ug/ml) i3 J: tf^fl^MlflLVt 

(FCS) (CSLtiS^. 10%) ^m^fz^^ (mr. iE#^*tv>^) ic, $ibic8- 

TWT-> (i5y«g/mi) ^snx.7t^«b] -cmit-r^iiK mmm^(D3-4BmK 

[0 0 4 3] 

(c)/^'f K— 

(a) t fzijuii^m^mm t (w -e^^i L fz'^mmmu m e M*&*fe ^ t±PB 

S ('; h V^A1.83g. iJ ^^^'J '^A0.21g. :fem7.65g> ^©tKIV 

'7 > pH7.2) J: < ^#-L. ^aam^i^ *iL#:M^$fflfl& : #^®lfflm=5~10 : 
1 5^ ^ J: ^ L, 1, 200rpm'e5^^^'i:^^^ L Ttt^. ±ti ^^tT o 
[0 0 4 4] 

^ lOSfct'l^gl^Mab/w > .i^'V J^^l/^r^; 3-;V-iooo (PEG-1000) 2g^ MEM 
2mli3<J:t>'>^p{^;V';?.;i^.-h^v K (DMSO) 0.7ml^?l'^L/i^fl^=^0.2~lml?&L 

)mm. MEMi§%^Jnx.T^»56^50mlH^:^ J:^ tcp^i-;2>o ^ll^fS«:900rp 
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2002-241523 ^ ^- v : 20/ 

\,Z\^yt°^'^>^> (10-4mol/l) , ^^v^ (1.5X10-5mol/l) i^XX/T^yf 
(4X10-7 mol/1) Srinx-fc^Afe] lOm^K^m-f^o 
[0 0 4 5] 

mmmm^96:r:mmm-:ri^~ v icioo/. i/?t-f^:^i£L^ 5%co2^ 

mm±m<0—U^t y)ry'f-^r^ ^ X [Antibodies. A Laboratory 
Manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] ^tCj^^«btL 

[0 0 4 6] 

. /N^T*'; K--7^^±?t^> t< {±^^^<0(d)T'^#^>tL^ffim^5L#'l:^--i5^;#i: 

'tfzmzummn\z):c.^^fzu.)B^'i7^^. WM\,zm^^fz^^')^-yf- vKm^mzB. 
tvxmm-^o 

[0 0 4 71 

m^mmir^:^ . '^c^Lx^M\^>mi^m(7)mit>hfifz^(7)^:^%mxm\'^hfi^^ 

(d) ^ y ^ n - f - )i'tn,i^<DmU 

[2, 6, 10, U-^Vy :^^)V^>^Ti3y (Pristane) 0.5ml 
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— r«5~20X106«/E^M)^I^tca#t1-'&o 10-21BrBlTvx<f -rU 
[0 0 4 8] 

> n-V-^ib'i)VM±280nmT»<7)i^7feJgj: «9^mi-^o 
[0 0 4 9] 

xi)^^Lfzmmm\tLx^m-r^mmtL\^^o ^tL<ii7K. ^^y^^it^ 
mmm^j:mmi)m\'>hti:ho ttz, mmm^^m^m^i^T&^^if^fzifxDmm 

^"^xm^^^ztiiX^^o 

[0 0 5 0] 

. tfzimmi^^-^^<r>mmn^^^^i>f:hctii>^x^:ho i^mmtLxii. 



miiE# 2003-3071910 



2002-241523 ^ ^- v' : 22/ 

[0 0 5 1] 

tfz. 0mamzis\^^xi>mnMxmi}mt Lxm^Ltz&^^mu-t^^t^ 

i$.m^l,ZX i)m^j::hi}K ii#^Al amti^lOfi gAg~8mgAgT-^>'i)o 
[0 0 5 2] 

GPMizmmi'^m^^'r^it^mtLxii^ m^a. ^ (i) xm^ti^^t^m 

[0 0 5 3] 

{immr)i'^}\^tLxii. m^immtfzii^^:ik<omm^i - 1 o<Dr)i^^ 

-fy^'-^;!^. sec--7'f-;i/^ tert-"7'^;Vx ^v^>^;K :t-^'^> 

f-;i^, ^^v;v, ^T'^;!/^ y:t^^;v. T''>;v^5&^^#tf 

( i i ) ^ o T ^ ^: t T {± . M x. itE^mW. 3-S(Di^^UT}V^ ifhfi 
^ ^i^^iiZlii^^u-/u\£)U^ iy^uy^jv, v^n^^^;!/, vtJ^n^^v;^ 

[0 0 5 4] 
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^#^2 002-241523 ^ ^-v I 23/ 

^ /^^>-r — ^^-br.;v^ ^y-r^;!/^ v:^ n^#-t — 2, 

[0 0 5 5] 

(vi) TV- ^V-iS J: X>*'tfi^'Mm^-th 2 oo^^ll^=- i: — ^IC tj: o TfM ^ t^^ 

(v i i ) T ^ ;v ^ ;v *3 J: t>'?IS3t r ;i'^;K^T;v^i^>^^{i, Mt^<r>i&iB. T ^ 
( i ) o^^7j>> f> tKSIET- ^ — o i^v ^ y:: ^> o ^ l^a-e * o 

hfi. >r=-)V, 1. 2, 3, 4--r b^fc: K^•:^7•f•;^. 6. 7 

[0 0 5 61 

>V:t^'9-V';;v. ^>v^TV';;v^ ^>Vv:t^y';;K ^^'^vu;^^ 
> K V ^v-^yv^) ^ / ;v> 'f v ^ y v 7 v t- 
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2002-241523 ^ ^- v : 24/ 

■f^Tv*U;i'. ^vf-TVU-'W^ -^^c— ^'j;!^, kfnuv^;!/, 2, 5 

iiKn:^/i;;v, f-h^li Kn-r v^y V;V', :f ^ E Kn^y 1; >r>K'; 
[0 0 5 7] 

V'J 'f > rvv > K U v v K V 7"'; v^n Ko >- 
[0 0 5 8] 
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2002-241523 ^ I 25/ 

it^mm^^LTti. iwi— $^v:(±^^or> Mx.J^gm«mi~3o> 
n V i5 i r)\^^^^yij}V if^=. )i^<r>im. T ;w ^ hu f Sfi^ tji^^- 

[0 0 5 9] 

fzi><Dtmmx^:ho 

[0 0 6 0] 
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)v is xrf^yt fz V i&gt r ;w ^ T ^ y :^ ^ V (n>'i^ r ;v ^ 

[0 0 6 1] 

i3it'&sm» (xi) (D^mx-miffzmzm^. t';-;i^. ■Emr'j-^w t^^p- 
)\^imt^w^r)v^)i^{i)tmmx^^] tfzi±m.m^B.r)i'^)v m^B.rji' 

^ ;v iimmi&m T ^ ;i/ ( i ) t ra^T- ^ . ^gm® ;v ^ ;u is it ^ g^* 

f fiy N n > (v) t |W|^-C ^ 19 . -fiSa T n ^ V * ;v <?)®^ T ;^ ^ ^VSB^ {i 
[0 0 6 2] 

;v ^ ;u *5 J: T )i^^)i^<or JV^u^ jS: r ^ ;v ^ T V - 

^{i, -ett-rtLitfiBTV-^Kvi). m.mnmix)^ T7;v^;k^t;v^w>^^ 
(vii)i3J;0'^T'7;>^;K7)TV-;vtl5:55'(viii) tlfia-eab^o g^TU- 
;i^> gmT7;v^;v. g^^^i^il, gm^^]lT;v^;nzi3itagm*^: LT 
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[0 0 6 3] 

it, iJ'-x-:^^*!^ 
[0 0 6 4] 

— ^y^ ' UHliS (Protective Groups in Organic Ssmthesis, the 

third edition) . (T.W.Greene) . 7 ^ (Peter G.M.Wuts) v 

a^^.^-rU-'T^K- -^-^X . ^ K (John Wiley & Sons 

Inc.) (1999^) ] (n^mz.ii-^^t\zi.^m-^[z^^im^-t^:Lti)^'r:^h 

[0 0 6 5] 
[0 0 6 6] 
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28/ 



[it 7] 




[0 0 6 7] 

rK r2. r3, r4, r5^ i^xma^fi^ixmt^tmmr-^^ . R^nim 

[0 0 6 8] 

<Xjgl > 

'fk'^tf (II) ^wMtx^xm^^. #r^¥7-6i983tcr?g^$tLfc:^&tct^£\/\ ^ 

»^v^L>«s:jifijOY-H (^ff. Y{iBtfiai:|SiaT'*'i>) ii^fS^-it-S) CI j; , 
-fk-g-!^ (Ill) ^mh^ti)^X^^o 'fb'g'!^ (II) (ii|#r?a¥7-61983tcia 
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<X®2> 

(III) ^mm^. mm^j:^^L±Mm<7)yi-^)^^T)\^-r\^v7Km^^^T 

^ o 

[0 0 6 9] 

^StLTti, -^Jx-tfTlc. f^^, hU-7;v:tnp^ 

[0 0 7 0] 

>X7^t — — V3 >X ||Zl|K(Con5)rehensive Organic Transformations, th 
e second edition). R.C. 7 n y (Larock)l^. -J 3 > - ^ ^) — - T> V - 
yX ' -On^Tt'U-v-^ y K (John Wiley & Sons Inc.) (1999^) llfS^O:;^ 

[0 0 7 1] 

^^hti^um. -POx-tfttj^. fftm. T5fe^, ^m. mm. ^^nit. ^m^^u-rw 
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^#M2 0 0 2-2 4 1 5 2 3 ^ ^-i? : 30/ 

[0 0 7 2] 

tmm-rtnix < . tfzi\:^t^a)T(fmm<7>f^xnhft^ t^im^ma)^mm 

[0 0 7 31 

tfz. it^iiba)tfzit^(Dmm^mizWfm^tL:hMit. y^ttzn^mmmt 

i^iT^ mim ('fb-a-tj 1 - 4 ) -m7mi<z:^mm<7ymM.(o^mi^xzfytfza 

r^mMtLxm^^htii>i\:^m (I) (OMi^m^TTi-t-AK ^^m<r>9^M.<o=f'm^ 

xx>*/'tfzitx^mMtLxm^^hti^it^mmmit^iih<r>i\:^i^izm.^^^^ 

[0 0 7 4] 
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[0 0 7 5] 
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[^21 





— Y 




CH3 




CHg 

H3C N-^N^CH3 




CH3 

H3C N-J^N*^cH3 




CH3 

H3C N'^N^CH3 


— N ^ CHa 
N — f 0—^ 


CH3 








CH3 


.00 


CH3 

HaC N-^N^CHs 



MSmi!z563(»H>H)* 



MSmAE 570(M-^Hr 



MSmfe571 (M+H)* 



1 0 — N N-< CHa n 1 MS mfe 553 (M+Hr 



11 J / — <t Jl \ MSmife4B4(M+H)* 

MSm/^482(IUH-H)'^ 

13 • r T| "1 — MSmfe528(M+H)* 



[0 0 7 61 
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^-v: 33/ 



— Y 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



MSI N-CHa 

-o 

CH3 

-"OO 



•-N O 



CH3 
-N V-CHa 



N 
N 



to 



MSm/z438(M+H)^ 
MS mAc 421 (M+H)"^ 
MS m/2 409 (M+H)* 
MS m/z 451 (M+H)* 
MSin/^506(M+H)^ 
MS m/z 513(M44Hr 
MS m/z 514 (M+Hf 
MS m/z 408 (M+H)* 
MS m/z 425 (M+H)* 
MS m/z 427 (M+H)* 
MSmA! 425 (M+H)* 
MS m/z 471 (M+H)* 



[0 0 7 7] 
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0 0 2-2 4 1 5 2 3 ^ v : 34/ 



mm: 




/ — V 



26 -N^N-CHa ^J/^ '"^ 

27 ^'N^ ^^^^^X^ . MS m& 497 (M+H)* 

28 ^3HslX^ MSm&485(M-*H)'' 
CH3 ' 

29 ^^3^X^ MSmfe527(M4H)* 
CH3 J 

30 ^N^[])-N^ O^nX^ MSmfe582(WWH)* 

33 _N3^-f_CH3 O^^X^ MSmfe572(M+Hr 

O N 

34 ^N^D ^O^'^X^ MSmfe501(M+H)* 

35 ^n'^? MS mfe 503 (M4H)* 



36 ^N^H3 O-i'i^ MSmfeSOIOVHH,* 

lOO ^3~{lX^ MSmft547(M4H)* 



[0 0 7 8] 
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»2_N 




§^ 




— Y 




38 






MSmfe452(M+H)* 


39 






MSiny^435 (M+H)^ 


40 
41 


CH3 




MS m/z423(M+H)^ 
MS m/z 465 (M+H)* 


42 


-"OO 




MS m/z 520 (M+H)* 


43 






MS m&527(M+H)* 


44 






MSm/^528(M+H}^ 


45 






MSmfe510(M+H)* 


46 


/ — \ 
\ / 




MSm/z439(M-fHr 


47 






MS m/z 441 (M+H)* 


48 


CH3 




MS m/^439(M-HH)^ 


49 






MSm/^485(iyA4-H)^ 
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36/ 



[0 0 7 9] 



1^6] 



SS6 ^ 








— Y 




50 


/ — \ 




MS m/z 466 (M+H)* 


51 






MS m/z 449 (M+H)* 






52 
53 


CH3 




MS mfz 437 (M+H/ 
MS mfz 479 (M+H)* 








MS 534 (M+H)* 


55 






MS m/z 541 (M+H)* 


56 




i:xx:: 


MS m/z 542 (M+H)* 


57 






MS m/i 524 (M+H)* 


58 


/ \ 

O 


i:xx:: 


MS m/z 453 (M+H)* 


59 






MS m/z 455 (M+H)* 


60 


CH3 




MS m/z 453 (M+H)* 


61 


,00 




MS m/z 499 (M+H)* 
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[0 0 8 0] 




#^ 




— Y 




62 




J 


MS m/2 466 (M+H)^ 


63 




/ 


MSm/z449 (JM*Hf 


64 






MS m/z 437 (M-HH)^ 


65 


CHj 

CH3 


H3CH2C^|^Y^ 


MS m/z 479 (M+H)* 


66 






MS mfz 534 (M+H)^ 


67 






MSm/iz541 (M+H)^ 


68 




J 


MSmy^ 542 (M+H)* 


69 


nh: PH3 


H,cH^-{;X5 


MS m/z 524 (M-i-H)* 


70 


/ — ^ 




MS m/2 453(M+Hr 


71 




H3CH,C^;]Q 


MS m/z455(M+H)* 


72 


CH3 


H3CHaC-«JJX5 


MS m/z 453 (M+H)* 


73 


,C0' 


J 


MS m/z 499 (M+H)^ 
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[0 0 8 1] 

ML, RlSfl8[»4'10 nmol/LtC^^ H17)8-Jc.x (17/9-estradio 

^^-^-4'T"6 ^Femft^^^TTto 'e<7)f^^ Steady Glo Luciferase Assay Syst 
em (Promegatt^) mWi^M^xm^^^W^L. YyfiJf;^^ (Packard, Meri 

den. CT. USA) xmm(omt^^m^\^fzo 

[0 0 8 2] 

mmt^&m<r>iJ'0 (count per second) ^ht tc#m LfzmM^X 

m\^fzo ic5oiit{±, ffiw^Tj-ibLogit-Log^mso^^iamji^^tcio-c^m 

B : 17^ -:x.7s Y7V^'-)Vidi,xJi'^it^s§ii(r>m-^t i,mmsm(r>ij^ i^YWl 
C : 17/5 -JiX h^v':t-;l'0.;?».»^<7);^;'>> 

[0 0 8 3] 

[mi] 

(%) = [1- {(A-B) (C-B)}] XI 00 
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[0 0 8 4] 
[0 0 8 5] 

[^81 



it^m^-^ IC5o(Dinol/L.) 

1 86 



[0 0 8 6] 
[0 0 8 7] 

ML. *fi;iE^Xl^^tJm00 mg/kg^rMP^-^, $ fj{±5^MC30 mg/kgS:|EI^ 

o :^3ti|XMS:fS {iiSimi^ Z06^f^ <D%mm. (penh) «r x n«;(ttgM 
^^fi(BioSystem XA ; Buxco Electronics, Inc., Sharon, CT. USA)TiBlJ^L^ 
30^^<50ffi^Tffi«(AUCo-30min) tTM L/io ^^{i-^lOE-CHife L 

[0 0 8 8] 



2 
3 



3.2 
3.6 

5.8 
54 



4 



5 
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2+1.02. ^i^±mmmm)imimf^Mmvco.30B^in iu.77±o.27)tit-<mit 

t3li*n(P=0.0043. student's t-test) UfCo -ffc-^tH MI^I*I^-^^OAUCo-30miii 
(il4.60±0.46-e^>i9. l^ft^tHSg^ t Jt-^x :^ilTO;SS^105%PP$IJ L^vi (P=0. 
0047^ student's t-test)o 
[0 0 8 9] 

1112 mn^^) iz^-txoiz^ mnMf^M<D%msmKm(DAvco-30min (19 

. 61+0. 75, . ^^±mmmm:) {±^14^tBB^<7>AUCo-30min (13. 37+0. 20) tit^:^ 
^tc±i}!jp(P<0.0001. student's t-test) LfCo -fb^tf 1 ^P^-^S^OAUCo-30min 
{±16.85±0.84T-^»). mm^mWt)t-<. ^3liRM>S:S^44%^ML7t(P=0.0 
248^ student's t-test)o 
[0 0 9 0] 

^^miz^^mmii. ^ (i) •vm^ti^^mm~m^it^mi^xx/^<Dmm. 
mx$) ^ -^^m iiz%:h mm a > 'ffe<7)g^ o^t^^^^n t tz {i2J^:i±^t ttr v * 

[0 0 9 1] 
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^-v: 41/ 



[0 0 9 2] 

mMM. mmnk mmu ^^m. ^mmmL ■^mmm^-hmiK^ix:hitfz 

[0 0 9 3] 

^Jx.(f> ^AlB^l)0.1--100mg/kg=S:3~4lll-^ttT^-^i-*<^:*^*f5 L 
[0 0 9 4] 



[0 0 9 5] 

iH NMR : JEOL JNM-EX270 (270 MHz) t fzitJEOL JNM-GX270 (270 MHz) 
MS: Micromass LCTS /cfiMicromass Quatro (APCI^^IC J: I) gij^) 
[0 0 9 6] 
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1 : it'km \2- {2-^^)y^-b, 7- V ^ ^;i/-3H- ^ ^ ry[4. 5-b] t: V 
V > -3- ^ ;v p< ^ ^v) -8- (4- p« ^ ^ 7 V - ;u p{ - lO, ii - v b K n 
-5H-v^>V'[b,f]T-tre>| (^-^^ 

#Pa¥7-61983mBm$tL^w2-(2-J^^;V-5,7->^^^;V-3H-'f ^ ^^[4 
. 5-b] tf U V? > -3 - ;v p< - 10, 11 - V b K n -5H- > V[b. f ] T -If 
> (30.0 g, 78.4 mmol) n n .-^ ;i/ A (300 mL) tWm (300 mL) 
Stc^jUL. (23.6 g, 236 mmol) is J;0^^-^;i'AT;i/T-*li 

K (37 %imU. 7.64 g, 94.1 mmol) ^Mx.. mX:\,z1imV. imfHW^Vfz 

r-h 'j-^oLV'-vg ^ t> Sfi^JtfT-^-S^b'^JI^l (27.4 g, 55.4 mmol, IR^71% 

) ^ntzo 

[0 0 9 7] 

APCI-MS: m/z 495 ([M + H]+) 

iH NMR (CDCI3) d (ppm): 1.30 (t, J = 7.6 Hz, 3 H), 2.27 (s, 3 H), 2.45 

(m, 8 H). 2.60 (s. 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7.6 Hz, 2 H), 2.98 

(m. 4 H), 3.38 (s, 2 H), 5.34 (s, 2 H), 6.00 (s, 1 H), 6.57-6.66 (m, 2 H 
). 6.79-7.00 (m, 5 H), 

tfz^ n)B-thy'^)vmM^i>XT(r>:)jm^z'^'^xm^v,fzo 

[0 0 9 81 

±M(r>it'^mi (15 g) ^r^^y-;!/ (110 mL) \z'mm\^. ■7"r;u^7.0g (2.0 
^i) friPx-T^Co m^<r>iSxmLfz^mWL^-KWm^m\^. T-th-bV;v (10 
OmL) =S:]!in;ijl7SfSS:l^raJiJl±m#LfZo ^^k. ^^*iifl5lLr> M1±T> 
^^■r ^ ^ i: j; 19 i I) it^m 1 <^2'7*x';u^:^«r#/c (20. 1 g, m¥ 91. 2%) 

o 

[0 0 9 9] 

##^2 : it^m2 |2-(2-J^^;l'-5,7-v^^;U-3H--f ^ ^V^[4.5-b]e 

v>-3-'f ;w;>(-^;i')-8-(i,2,3,6--7- h 9 1 Kneu v;v^^;v)-io,ii 
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- V li Kn -5H- i^^ > V[b, f] T-tf e >} 
1 - p{ ^ ^ V > Oft 1. 2, 3. 6 - T- h ^ K n tf V V > ffl ## 
^l^^tlLT, #M¥7-61983l^fam$tL/i2-(2-J:.^;l'-5,7-vV^;V 
-3H- ^ 5. r V[4, 5-b] Vf V > -3- -f ^ -10, 11- >^ H K n -5H- 
> V[b, f] T-b*tf >:*-ibi|X^20%-efb'g'tf 2 ^^tZo 
[0 10 0] 
APCI-MS: m/z 478 ([M + H]+) 

iH NMR (CDCI3) a (ppm): 1.30 (t. J = 7.5 Hz. 3 H), 2.04 (m. 2 H). 2.53 
(t, J = 5.7 Hz, 2 H), 2.60 (s, 3 H), 2.62 (s, 3 H), 2.79 (q, J = 7.5 Hz, 
2 H). 2.86-3.02 (m. 6 H), 3.45 (s, 2 H), 5.33 (s, 2 H), 5.64 (m, 1 H), 
5.74 (m, 1 H). 6.02 (s. 1 H), 6.57-6.70 (m, 2 H), 6.78-6.82 (m, 2 H), 6. 
88 is, 1 H), 6.95-7.00 (m, 2 H). 
Co 1 0 1] 

##M3 :'fk'^tJ3 l2-(2-J^-^;l^-5,7-v^^;i^-3H-'f ^ rvl4,5-b]t: 
V V > -3- -f ;v ;>< -8- If n u v — ;w 10, 11 - v uVu -5H- 
>'V[b,f]T-b*e>} O-g-^ 

l-^-^;i/tf^^v^O'ft*?«9litrni; vv^fflv^ ##^J 1 fclsj^^jiLT. 
#M¥7-61983mBm^tL7t2-(2--x^;i.-5,7-v'^^;V-3H-^ ^ ;5^V*[4,5 
-b] tf V y -3- ^ -10, 11- V b K n -5H- > vlb, f] T-fe* tf ^ 
:6-«bJR^20XT-<k'&tf3 'Sr#7to 
[0 10 2] 

APCI-MS: m/z 466 ([M + H]+) 

iH NMR (CDCI3) ^ (ppm) : 1.30 (t. J = 7.5 Hz. 3 H). 1.78 (m. 4 H). 2.50 
(m, 4 H), 2.60 (s. 3 H). 2.63 (s, 3 H), 2.79 (q, J = 7.5 Hz. 2 H). 2.98 
(m, 4 H), 3.50 (s. 2 H), 5.34 (s, 2 H), 6.02 (s, 1 H), 6.58-6.66 (m, 2 H 
). 6.79-6.81 (m, 2 H). 6.88 (s, 1 H), 6.98-7.02 (m, 2 H). 
[0 10 3] 

##^4 : it^<^4 |2-(2-J^^;i'-5,7-vV^;V-3H--f 5 rV[4,5-b]e 

y -3~ ^ji'^ -8- jf: y p< - lo, ii - v li K n -5H- v ^ > 
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^/[b.f]T-fc*tf >| <D^m 

#lfl¥7-61983tCfB«$tLyt:2-(2-J:.^;i^-5.7-v^^;V-3H-'f ^ 5^^/[4.5 

-b] tr >; V > - 3 - ;w >f ^ ;v) - lo. 1 1 - v t k d - sh- v > v [b, f ] r -t* \£ > 

;5.iblR^6%-e<b#«^4 =Sr#fCo 
[0 10 4] 
APCI-MS: m/z 482 ([M + H]+). 

iR NMR (CDCI3') (ppm) : 1.30 (t. J = 7.5 Hz. 3 H). 2.43 (m. 4 H). 2.60 
(m, 3 H), 2.63 (m, 3 H), 2.79 (q, J = 7.5 Hz, 2 H), 2.98 (m, 4 H); 3.38 
(s, 2 H), 3.69 (m, 4 H), 5.34 (s, 2 H), 6.07 is, 1 H), 6.58-6.67 (m. 2 H 
). 6,78-6.81 (m. 2 H), 6.88 is, 1 H), 6.96-7.01 (m, 2 H). 
10 10 5] 

5 : it-^m 6 -^t^m 1 3 <d^^ 

#P?^¥7-61983tCfSm$tL7t2-(2-J:.^;V-5,7- v^^^W-SH-^ ^ rv*[4 
, 5-b] e 1; V > -3- -f ;v ^ -10, 11- V \^ Kn -5H- > vlb, f ] T-tf tf 
> (19 mg. 0.050 mmol) ^S: ^ n n.i^;i/A (0.30 mL) iiH^ (0.30 mL) O?!-^ 
mWJzmML. nJ^''-r^R^R^m<D^UU7i^)l^AmWL (l.Omol/L, 0.15 mL) *3J: 
t>%-}^;i^AT;WT-*t: K (37 %7Kv#^^^ 0.005 mL) ^inx.. eomiJOil; L> 20B#^^$t 

-^Wm^. i&mL. JiSlc^^nn^^WA (0.50 mL) isXm- ^^JV^ YMM 

4^° ;^ •f- 1/ > (N-Methylisatoic anhydride polystylene^ //'^V'<>i';f 'Jr 
M±m. 0.15 mL) =&lJOx.> Miat?^m^t^i^L^Co v > =^M«IJ 

t^ n^^^ ^^^m^u-^v^^y >f - (sK:^t'v;VSCX^ /^'UT:^1±«l^ 2 m 
oi/LT>-=e^T-p<^y-;i'?§ri^-evgtli) -e^lMtx ifi^^^-e^;S'fb'^%6~<k 
1 3 ^#fco 

[0 10 6] 

^b-^JI^tT^miiiiigS^^W^fi (APCI-MS) *^2^lc|BL7to 
[0 10 7] 
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6 : it^m 1 4 -'fb^tJ 7 3 (D^m 

3 1 - (10, 11 - V n K n -5H- V ^ > v*[b. f ] T -tf e > -2- >f ;u ^ ;w 
) -i-p{^;m*^';-x-'>A (is mg, 0.050 mmol) ^ T 5 K ( 
0.50 mL) H?#<l^Ls m^^-t^Y-H(r>^uuyt.)\^A^m (1.0 mmol /L, 0.060 mL) 

i5J:rf7Kmfb';-5^'t7A (17X^%. 70 mg) ^tnx.. mzgLT-20B#FBm#L7to RJS 

<Dmni:mm^ u-? V ^yy >( -x-mmLfz^k. ^m^^^L. nmtr'y^uu 

j^SSL. ^Ml3:5'Dn.i^;i/A (0.60 mL) *3j:OfN->{^;l'^-9-hmil7K«l^ -"KV 
^^^U'^ (N-Methylisatoic anhydride polystylene> ^ ^'?/'«'f ^ Att^, 0.1 

5 mL) ^ipx.. MM.x^^mwvfzo KJ^^m^^^<oi^i^'>^m^\iL. mm:^^ 

^y^m^^-^hVyy ^ - (>^'>T'v;VSCX, /N*VT>tti^, 2mol/LT:x^- 
T-^i5^y-;l/?#fgT*^m) T'ffi^L. M^^l tliStt^'ffc'^iiy (III) 

X^2 

##f?iJ5H^L7t:^i£tra;mtcLT. xmx-nioiifzit^m (III) li^lS^ 

-r^^at^M^Ti-ib. i6<j!^'e*;i><k'g-%i 4~<b'^%7 3 =^#7^:0 

[0 10 8] 

'fb^i^^^siitK*:^;^^! (Apci-Ms) ^msm-mimi^mLfzo 

[0 10 9] 

##M7 Mb^tfS |1.4-lfX[4-(3-i^nn^>v*;VT^ y)-6-vi>'ny 
ne;V;^;i/.i^^;v-5,6.7.8-r- h^t: Knii'ij K[4,3-d]e'; ^ v>-2-^';i' 

lO 1 1 0] 



miE# 2003-3071910 




[0 111] 

TfTlKO'fb'^!^ (IV) (100 g, 0.335 mol) ^j:-^ (1,500 mL) KmML 

. mm (100 g, 1.67 mol) }iXV^^y')^A^ b^vK (227 g. 1.18 mol) =£• 

<r>^^W^ (6 mol/L) «r*Px.. pH6.0Hi^^LfCo ClBf^Mia-eti^ t> 
#tbt/i^B^B^iil5lL, i)tiET-e^:^$-iJr, -fb^tl (V) (60 g. J|Xi^70%) 

X@l'C#f>tL7t>fk'^t> (V) (30.0 g, 0.116 mol) ^^ymV) ^ (300 



miE#2 003-3071910 



. 2002-241523 ^ : 47/ 

n/NV--;u (300 mL) 5riJPx.. tfm t7t^H^H^^tf#,rijj^^*n^McfL##T. 1 

m^'t. it'^m (VI) (33 g. 1|X^85%) ^#7to 
[0 1121 

xms 

JM2X-nhiifzit^m (VI) (35.0 g, 0.106 mol) *l,2->^i^ n ujc^ > 
(850 mL) tC^^L. ^C'v h V Ji^;V'T 5 >- (14.9 mL. 0.107 mol) Hi^Xfi^ 

uumm \-'^uxi3L^}v (34.1 mL. 0.316 mol) ^Mk.. ismm.^0kn-'r . 5 

: S^^a^^;v=3 : 1) r'3m^L:^v:o ^^^tJ^^^Z-^V (850 mL) Kmmi.. M 

fzm. mm^m^^^^tizxi). -fk^j^ (vid (23.5 g. iix^95%) i:nfzo 

urn 4: 

Xm 3 xn h iifz^t^m mi) (n. S g. 49. 1 mmoO i:z^'^uuMj^> (30 
0 mL) KmML. v^5'^7'^/^">:^;^.-K^;^^^ i; K (5.4 mL, 1.2^4) th 
^)ju^)VTK> (20.4 mL. 3.0^») ^Jnx.. MfiT-lB#F^m#L7^:o Whtifz 

Lfz^k. ^SCv'-f y7'nif;l.aL— r;v=S:J!lDx.. M^?i^=S:lBf ^J'Jl±mf^ t/io 

^(D'lk. miULfz^^n^mLL. ms.Txm^^^'t^ztKx^. it^m (vm 

) (12. 5g, mm 94%) IrtfTto 
[0 113] 

J:m4xnhfifzit^^ (VIID (12. Sg. 45.9 mmol) ^y'Vy^^VTJyyy 
(400 mL) h V J.5^;l<'T ^ > (19.2 mL, 3^*) *3J;?/3-^' nn^ 

>v*;VT^> (11.2 mL. 2^:^) ^M^fz^. 40X:X20mmmWLfZo mmLfz 
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-;i'=ioo : i 40 : i) x-mmL. BfitJtr^-^tfS^ojg^^S 

K^^^yy^mj^^fm^mm (3:i) ^m^s m^Bi:mm^^fzo m^n^^ 

X) (11. 9g. IR^ 69%) ^#fCo 

X^5T'#ibtL/::<b'^tJ (IX) (5.0g, 13.3 mmol) (100 mL) 

^^^^ilL^ tert-rf-;!^ 1- v>*;U?K^vl/- h (4.9g, 2^») ^ 
j^m-f-hV-i^A (I4.0g, lO^g) =S:tinx.. 90t:T3B F^«#L;^:o ^fbtLjftKJ^. 

^mLtzm^B^miu ms.-rx^m^'t. ^t^m (x) (6-4g. 92%) 

[0 114] 

HmeX^hflfzit^m 00 (e.Sg. 12.0 mmol) tl20%h ') •7;V'^n|^^<^) 
'y^uu;i^>^m (50 mL) ?rinix.> ^zST— tfco 

^m#L7to ^Of^x *fmL/c^B^$rzS^L. ilSffiTT-^'J^$-^, 'fk-B-i^ (XI) 
(4.9 g, IR^ 97%) o 

Umixn^^fifzit^!^ (XI) (3.8 g. 8.90 mmol) JMSX^hUfz^t 
^mat) (4.5g. 1.05^*) ^i^'t^^y (100 mL) IC^^L, ^^f-h'J-^^A 
(10.6g. lOSS) ^Jrinx.. 90t:T*laira«#LfCo ^'btLTt^S^T^^rMiiL. 

(g^^j:.^;W : h j^^;v7^^ ^ = 10 I 1 ) T'i^^t:^io Sfi^ty=£r^tp®^Oit 

^^^t3^dp-9->/g^^i^;v?£>g.^^(3:i):s:jp^^ ^^i^fzmmm^mmm 
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m^^Ufz (l.Og. JR^ 23%) o 
[0 115] 

APCI-MS: m/z 767 ([M + H]+) 

iHNMR (CDCI3) 5 (ppm) : 0.7-0.9 (m, 4 H), 1.0-1.1 (m. 4 H), 1.7-1.9 (m. 
2H), 2.6-2.8 (m, 4 H). 3.75 (s, 8 H), 3.8-4.0 (m, 4 H). 4.3-4.4 (m, 4 
H). 4.6-4.7 (m, 4 H), 4.8-4.9 (m, 2 H), 7.1-7.3 (m, 8 H). 
[0 1161 

8 : m± ^ -^.<r>mm 

( 1 ) QB.U-m^m.-f'? X ^ KpGERbsrR2<^^^ 

pSV2bsr mmWM^±m) ^rPyuII t EcoRIT'^Kfm. KlenowM L T2. 6kb<7)EvuI 
[0 117] 

Gal4-ER^>{^^f5^=- [-tr;V (Cell) . 54^. 199H: (1988^) . fuiy^-r 

-^-f -r K • X7"-^7 • - T ^ ij (Proc. Natl. Acad. Sci. USA) . 90m 
. 1657M (1993^)] ^:^Wi-;&ERaAF2 in pM ('Mff.±^<D-mmmm^^X 
#) =SrAatIIi:MdsIT-^»ff^> Klenow^SiSLT. Aatll (¥ri-5k^) -HJtkl (¥ri- 
*^) if>t^&^#t/io 
[0 118] 

±f2<7)pSV2bsr*5^<7)E5QiII i^rW^m) -EcqRI (¥ft*S^) Sfit, J: O'ER 
«AF2 in pMfi5^<7)AatII (¥rf*«) -mi (W-rW^^) mh-^^^-t^^tiz 
ct i9> 7*^7^ ^ KpGERbsrR2=^ii^L/Co pGERbsrR2{i. mm (Saccharomvces cs. 
revigiae) ffi^O^^H^Gal4p<7>DNA^-^^it J^^X h n >?i 5!f 
K^'^fl^<7)^^7SSIf (Gal4-ER) ^-^^i-'S ^ tji^T^ So 

(2) )i^i^yx.^-'^(Dmm^m'f'7:^^ Kcoit^ 

pcDNA3( ^ ^ e h n V ^ >t±) ^Sial-C^llfli. Klenow^EHiS LT. Xhol (W-r^^ 

pcDNA3Sr^^tfCo SiQl^iflf|5e*M^$^-^7tpcDNA3«rtoI-e^iff^. Klenow^St 
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m^k. Klenow^at. Eglll (¥Tt5K^) m>^imnLfzo 

[0 119] 

pAMoERCSSc (#M¥05-336963) tmilX-Wm^k. Klenow^^kSL. oriP 

SE^J=£r^tf2.2kb<0SiQl -Nail (¥ri-5K^) m)f^m.nLfzo 

^) m)f. i3i«OpAMoERC3ScS5^<7)HlQl (^r&5^^) -liail (¥rt*^) 6&f>T-«r 
^-^■t^ C: t J: i) , X ^ KpcDNA3-oriP«-5ifi£ L/co pcDNA3-oriPS:2hQl 
tmndlUX-mmU SiQl-HindIII»fM-4:fl5lt#L7to 
[0 12 0] 

pSE01uc2 (W098/14474) ^Xhal tJklilT-^iff^x Klenow^JHiSLT, r>tfv'; 

>ir i:^^ir:h ^ t H J: 19 . y ^ x 5 KpASdl-lucl ^^m.Lfzo pASdl-lucl ^Xhal 
tHindlll-e^Sffm. 0. llkbOXhoI-HindIIIif>T-=^^t#LfCo 

±.ifipcDNA3-oriPS5^<^^I-^iindIIIifM-^ *5<t OpASdl-luclfi^feOSiQl-Hi 
ndIII»f>T'*^'^t, •T'^:^^ KpcDNA3-oriP-Sdl^gitfiStL^Co pcDNA3-oriP- 

[0 12 1] 

mm-^U 2. 3. i3<fca*4'C^$tL^m»@E^J^^i-*4ttc7)DNA=^DNA'a-fiS;^ 
"T-^^ L /Co M-a-^DNAfiyl-^ L -C T - - ^ C IIJ; 0 'i^' U A#Jn v ^ ;v 
=Sr^)0 2:45:§lDNAtr?l^fig;i-^o ^'^^DNASr-?-tt-?'nT4 polynucleotide kinase^ 

^z:2^c$IDNAi:pcDNA3-oriP-Sdlffi5fc<7)2iQl-I^I|ffjt«r|g'^-t-'2> CI t Hi 0 
> y^X^ KpcDNA3-oriP-Sdl-pA^3t^LfCo pcDNA3-oriP-Sdl-pA*3[haI 
t'^^f^^ KlenowiSkaLT. SlQl (^?t*>^) ifjt^ljC# L-T^Co 
[0 12 2] 

pFR-luc(X Vv^-y- >?±^) ^raindlll ^BafflHIT'^if^, KlenowdJlta t . 0. 1 
4kb<7)HiiidIII (¥ri-5fe^) -BaaHI mtf^M%l^fzo 

±fBOpcDNA3-oriP-Sdl-pAfi5^<^2lQl (¥?t5K^) - if>T-> J: C>pFR-lucffi 
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5i5<^HindIII-EafflHI»fM-*M^L, ':f'7:^< KpAGalSdl^^^L/co pAGalSdlti 
. GaUpfD^Se^J (UASG) ^ 5 HJ^. 0 ^ LTtlE^J^^ti-^ T'n ^- - t 
TV^^o pAGalSdl?rE£QRIT'^®fm> Klenow^JS-aL. EcfiRI (^rt^^^) HfM-^^ 

[0 12 3] 

pSE01uc2 (W098/14474) ^Hindlll irSacI-CWKft^. Klenow^JJtSi-'?) ^ <»: J; 
J) . >^ rJ' • V 7 i 7 t*jt<5^=-^-^tpl. 7kbOHmdIII (¥ft7K^) -Sa£l ( 

±feOpSE01uc2S5fc(7)HiiidIII (¥?t*^) -SacI (¥rt*^) ®f>^-^ :feJ:?>p 
AGalSdlfi^(7)EcfiRI (¥vt*^) Kff>ir*M^-r'i> C t tc J: 0 . KpAGalS 
dl-luc^ML7to 
[0 12 4] 

pAGalSdl-lucF«3 IC^:^-^ ^ Ho OHindlll-^- h O ^ ^ , )V - )V-yy ^^"7 
--b'^tf^^T^^^ J: ^l^t/cHiadIII-9- h <7)<^^KlenowMlC i 
t\ziL\)^ pAGalSd4-luc^:3g^ L/co 

pAGalSd4-luc *Asn718T-^^f^. Still T-$|5^mfk LpAGalSd4-lucft5|5<^9. 5kb 
<7)AsE718-SiuIBfM-«r^#L/v:o IgDNASffM-^rKlenowML^ gE.^^$-iir;& C 
iiUJ: 19 7^7X5 KpAGal9-luc=^3t^t7to 

( 3 ) mm^^M^ ^ ^ -pAGal9-d*5 J; C>pAGal9-nd<?)^j3^ 

x.'fT.^ ^ > ■ /s*- • ^^)V:^(Dori?^:^-1r^^m-f'7:^\ KpAGal9-lucS:Hi 
ndlll tSa£l-C^Slf L. oriP=^^tr6. 9kbOHindIII-SaQlifM- L7to 
[0 12 5] 

pAMo-d (#1^2001-211885) ^HindllliiSacI-e^SIf L> x h ^ :^ V ^jittt 
itfS?- (TcR) ^^tfHifldlll-SscIlffM-^flXtfL/Co 

±feOpAGal9-lucS5!l60EindIII-Sa£lifM-^ i3 i t>pAMo-dS^<7)HindIII-Sa 
sMyx^^'kirh :it\zxy). pAGal9-luctti<7) .-^ 3^ ;v • ;i/ v "7 ^ - -b*itfET-S|5 
^^pAMo-d<OStuffer@E^Ji:g|:}^x./c7'vX^ KpAGal9-d^3i^ t/io pAGal9- 
luc^rliindlll tSacI-C^Hf t , 6. 9kb<^IimdIII-Sa£lif>i' =Srfl5l^# Lfco 
[0 12 6] 
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pAMo-nd (#5^2001-211885) ^HindlllfcSacI-C^Sf L. -r V^'^-f ^')>m 

±fBOpAGal9-lucS5^<^HmdIII-Sa£l»fJt. *5 J: C>pAMo-ndfi*(?>ijLindIII-S 
acIBfM- fe-^i" S C i: J: 0 ^ pAGal9-luc'^' <^ ^ ;u • ;v v 7 i ^ - -ifi&i^^ 
^^*pAMo-ndOStuffer@B^J tMi^mx-Ttr^ X ^ KpAGalQ-nd^it^ L/io 
(4) GaH-ER^^T'vX < KpGERbsrR2^Namalwa KJM-l«0^fe#DNAlca«;^ 
*ffll&1*KJMGER8<7) jt^ 

Gal4-ER^ p{ 7 7 ;^ ^ KpGERbsrR2 . 1 y« g/;u HI ;|) J: ^ (CTE 

^lf?S ClO mmol/L Tris-HCl (pH8.0)> 1 mmol/L Ji^V^vT^ >4I^^] l,zm 
MLfz'iks hn^-Jflz-vB [•^^^ h x i> 7 n v- (Cytotechnology) 

> 133K (1990^) ] ICJ; 0. ^T'-^:^^ K^Namalwa KJM-liiJia [-^--f h 
•7-^5' /nv- (Cytotechnology) , 1^. 151M (1988^) ] 6X106«ib7t 

A fjL^Xl.. 'Bnm^mm.^nfzo Namalwa KJM-imti. EBNA-ljlfE?-^l& 

^ m^mmit l 7t b ^sa^-e^ h o 

[0 12 7] 

^ff^^^lfe^Jia*, 8mlORPMI1640-ITPSG:^:Hfe CRPMI1640^:Nfc iBimM-^U 
) tc, l/40*<7)7. 5% NaHC03. 3 % 200mmol/L tS' ^ >'^?S[(d' > tf h n v ^ 

>ti:M)> 0.5% ^^v'; > • X h v>v#?^(-f >lf h civi^1±^. 5 

, OOOunits/ml v V > ^ 5, 000 /a g/ml XMxyh-7-fv>)^ lOnmol/L N-2- 
H Kn:^vi-^;l/tf^7v'>_N*-2-JC^:Xy^;i..-js:^^ (N-2-hydroxyethylpipera 
zine-N'-2-ethanesulfonic acid; HEPES) > 3 //g/ml ^>v^1;>^ 5 //g/ml 

5 mmolA t: h A, 125 nmol/L ^-felx>^-^ 
h'J-^^A, 1 mg/ml h-;^^^ijnLyi::^*fe3 ^C^l^lt. C02'f>^i^- 

^ - "t?37'C T'24B# L 7t o 
[0 12 8] • 

^Wik. "/vXhHj-^v^S (Blast icidin S) (KK-400 I M^^tt^) *2 
.OfiU/viUZt^^ i. 0 IC^IJO 9 6 K-fV- h tl^-a (500~2000*ffl)!a/7^) L 
•r^!fe*iftv\ pGERbsrR275^^fe#:DNAlca^3ittt/^^5gf^®^^;|$^ (v^j^;!/ 
i>n->) ^#5.^^t#tfCo #f^S^m*(i> 2.0//g/ml<7>rvX v>S 
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«r-^tfRPMI1640'ITPSG^:Hfe-e^ft L ?to 
[0 12 9] 

#ff^®K^^tr ;V - ;V V 7 jc V - -tf (^^^I^^t'^ ^ KpAGalSdl-luc ^ 

^^1^. 17/8-ai;^ h7v:t-;U(E8875 : ->iJ^-7^±^) (f^itJtlOnmol/L) ^ 

ttOffllJ^trti. y ^-^ -LB953 h K1±^) m-^ftfffl 
Cl%b'; h>X-100, 100 mmol/L KH2PO4 (pH7.8) . 1 mmol/Lvf^:f X 

looyui^, ±M^mmmi>z^m'&.x^k. mmmm C25mmoi/L ^^vv^v 

v> (pHT.B) ^ 15 nmol/L MgS04^ 5 mmol/L ATP^ 0.33 mmol/L j^V 
[0 13 0] 

^f^TO ;i' V 7 7 - fgttT&sf&v^ n - > i: L r . KjmES&mm^m^ L fzo 
[0 13 1] 

CREpluc<03t^ 

cAMPS^BS^J (CRE) (DmmTliZ^h - sc. y-'ifm^=^^§^^-t^ a 

t<DT^:h\y^'-^-'ryy.^ Kt?ab^pACREpluc^J'J.T<^:^?*-e3i^L/wo pAC 
REplucfi^ yuTyf v >iiBt14itf£i^i3«t t/J^T'X jJ' > • . ^ ^ 
oriP^r^tLTV^^o 
[0 13 2] 

pAMo • ^^M:t^->':*;^ . >>-^X h';- (J. Biol, Chem.) 
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^ 268^. 22782M (1993^?) . glJi&pAMoPRC3Sc (#^¥5-336963) ] ^ClalT^lfP 

. 9.5kb<^maI-MlliIffif>^-^^^#LfCo pAGE248 [v^--^;W • • /n'^ J}-n 

(J. Biol. Chem.) . 269%, 14730M (1994^) ] t:ClaJ^ 
X. zmalX'^m L , ^s^Vu-^^-y >»tt«<5i=- ^ ^tfl. 5kb<;0£laI-MliiI»f>t =^ 

L fzo pAMofi5^<7)£lai-MliiIif>T-, i y'pAGE248fe*<?)£iaI-MlilISIff>T- 
^ y ^ ;^ ^ FpAMoh^it^ L /Co 
[0 13 3] 

pAMoh^M^HiDdlllT'^iff^^, iJ^n-r^ -> >lt14afS^^^^tfaiQl-Hi 
Qdlim>^'tMWLtZo pAGal9-luc=S:SaII^HindIII-e^if L, oriP, GaUUAS^ 
^tfSall-HindlllifJt^rlXIft/vio pAGal9-lucfi^OSaII-HindIIIifn-, H 
X t>'±fSpAMohfi*OSiQl-amdIII^M-«:^^-t-^ C a: j; , -/^ X 5 KpAGa 
19h^ii^tfCo 

[0 13 4] 

pBluescriptll KS+ {-mi^mmnU) -SrSalliJ iCMhal-CW t;tm, ^f^XT 
T;5'->lf (Alkaline Phosphatase E.coli C75, ^fflv^rMV >m. 

CI .h J: 0 , CRESS^J^ 2 o^tfZ:2|5:fIDNA^P^ L:'^:o mn^ilDNA^pBluescri 
ptil KS+S5f£<^±fBSalI-Ih£iI if>T-iSr^^L, CRESS^JSr 2 o-^tf ^ KpBS 
-CREI^^^LfCo pBS-CREIti. |^z::$:$IDNA:e>^ SaII^Slf^fi*3 J: ^HhQmiff 

1 o^tLTV^^o 
[0 13 5] 

pBS-CREI^S£aIi5 J: U^lhoIT^^|/f L 7 r - vf lOori ^^tpScal-Mifit 
Lfco pBS-CREl^S£aI*5 «t rfs^timm LColEi ori ^^tfSeal-SallifM- 
«r|5l# L fzo pBS-CREIfi5^0S£aI-SlQl®f>T-i3 J: t>^I-SalIif>T- ^^^-^ L , CRE 
lE^J^ 4 o#tfpBS-CREII^^^ L/io 

pBS-CREII?:S£2li3 J: OTiQlT'^if 1 7 t - vf lOori ^^tj'ScaI-XhQlif>i-=^ 
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^# Lfzo pBS-CREII $:ScaI:fc i Z/SailT'^Kf tColEl ori $r^trS£aI-SaiI8ff)t 
^^l^^#Lfv:o pBS-cmifi5^(7)ScaI-2mlBfH-i3J:t^"S£aI-SaiIif>T-*^-^L. CR 
Emn «r8o-^tfpBS-CREIV^^^ Lfz^ 
[0 13 6] 

pBS-CREIV^SeaI*3 J: zmQlX'Wm L y r -->'flOori ^^tpSeaI-aisI»f>t^ 
IXtftT'Co pBS-CREIV^Seal^^ ct t;^SalIT"^if LColEl ori^^tpScal-Sallif)!- 
^m^Lfzo pBS-CREIVfi&5^<^S£aI-IhQlifJt*3«tC>'ScaI-SaiI»f>t^^^L. CR . 
EiB^J «: 16#trpBS-CREVIII L 7t o 

pBS-CREVIII =S-XhQlT'^gff f^. Klenow^3i L > ^ ^ tCHmdIIIT-^»fi- ^^t 
tCiO. 161@OCRE«r^tfHindIII-aioI gff>T-=^^#L/Co pAGalSdl 

=S:MliiI^HiDdIIIT'^ifL. 1.4kb<^>MlliI-HindIII8lfJt^rfl5l^§Lfs:o pAGal9h=S:Ih 
aIt?tJiff^. KlenowMS $ «b tCMluIT^ifi- CI i: J: ») Xhal (¥f|-5^^) 
-MliiI^>T-^l3^#L7to pBS-CREVIIIft5^<7)iimdIII-XhQl (¥rt*^) ifM-. p 
AGalSdlfe5jt<7)MluI-HindIIIif>T-> *5 i tJ^pAGal9hS*<7)IhaI (¥ri-5K^) -Mlu 
IifJt^*§'^L, T'^X^ KpACREh^jg^L/wo 
[0 13 7] 

pAGal9-luc^ZhQli:MfijLl"e^if L. • ;V v "7 a: 9 --t'atfS^^Sr^tfSlQ 

I-IMIif>T-^^#L/zo pACREh^IhaIi:lj£LLl-e^ift. CREifi^iJSr^tfXhal-IiQ 
i.m>i L Tto pAGal9- lucfi^^OSiQl -IMIifM-, *3 i l>pACREhft*<02iQ 

l-m.m>i^^^'t^ ^ItiZX^-fy:^^ KpACREluc^^^LfCo 

pACREluc^Eiadlll-e^iff^. Klenow^OiS t^ ;^ h liXhoI-e^Hf-T ^ J: 
«)CRE^^tpHindIII mt*i^) -Mlff>t> :fe<t(y''j^^;i' • ;Vv'7i^— fe'it 
fS^^^tfHindlll (¥Tt5^^) -mim>i^^ti^tlM.nLfZo pACRElucft^l^ 
0±fS2®(^)HiiidIII (¥?t^^) -SiQllffM-Sr^^-r^Cltlzj: l}> pAC3?Eluc 
4'<^CRE@E^!j±»£OHindIII-9-^ h ^^^M^ L7f7°v X ^ KpACRElucH=^pi^ t/Co 
[0 13 8] 

pGLS-Enhancer vector C^'n^ :^(Promega)tt^] =£rHindIII tHpalT-^if t 
>T-5r^#L7to pACRElucH^MQtI-^^llfl^> KlenowMm ;^ iCHindlll-C^if 
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■t^^tKX*). CRE^-^tfHindlll-Notl i^m^M) Mti^^^LfZo pGL3-En 
hancer vectorfe5^<7)HindIII-^BaIgff>t^ J: t>pACRElucHa5lt<7)HindIII-IlQtI ( 
¥rt*^) SfH-^^^l-'S C i 0 T'^^^ ^ KpACREpluc=£:3t^ LfCo 
[0 13 9] 

##M1 0 :GPR4P#|&5I":^7>^5 KO^^ 

li h0fi3^(7)mRNA i^T:i>v-y ^^m) ^ 1 //gfflv\ SUPERSCRIPT First-Str 
and Synthesis System for RT-PCR (^r^z^fcl^) iz i —^^ilcDNA^:^^ Lfc 

0 ^-2^lftcDNA^7K-e25(H§^S&J^L/c^re[5//l^^flFMt tr. ie^J#-f-7*5J:a'8 

1 i9 GPR4 cDNA ^ ^# L fz o GPR4ilfE^J|f 7° ^ "7 - (7)@B^!) it . GPR4itfEi^ 
<^@e^j1ti^ (GenBank^A#-t : U21051) C^V^T^lttTto ^miiLTti. Pfu 
Turbo DNA Polymerase (Stratagenett^) ^fflv^fco PCR=S:^t^ t 
Tti. 'f5Sffl"t*0^tC#i(jn:^tL/clOfg^Jt<O^«?^=&1^fflt/ro PCRti. -i?-- V 

^ ^ -DNA engine (MJ Researchtfc^) =^fflv^ 95'C'e5^rB1^7)^^Q;S^I:^ 94 

^MMLfzo 

[0 14 0] 

iiipl ^ tLfcGPR4 cDNAifM- ^ ^ "7 -±m^tt $ ttyiiSe^iJ ^^Kfri" ^Hindlll 
43 J: zmL I T-^if L/::o GPR4 cDNA=^-^tf BIfM- ^ T -y^ '>';l/m^^]^i&?*tc J: 
l9liIi|Xt7to 

mWWfm)i^. T'^ X 5 KpAGal9-nd<7)HindIII-NQt I Fsl^m^^iZitp ZtKX 
J). GPR4M3il&m-/^;^^ KpAGal9-GPR4^«^tfwo 
[0 14 1] 

pAGal9-ndif <OgE>^J ^ y 9 'f "7 - (E^J||-^9:fe J: mo L fcSB^J «r 

^•t:h^m)m) ^fflv^T. ^cDNA05'1iJ*5j;iy^'3''(|lJ<7)@B^iJ=^S^^L7^:o 

5EtGPR4«r=r- KLTV>;i>C:i:*?i^.L/io m»iB^JO;^5et3{±, ^n'-^V • 
;Vv-tt(7)DNAv-^j:.>-9--377^-S:/S^ ";' h (ABI PrismTM BigDyeTM Termina 
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tor Cycle Sequencing Ready Reaction kit:T'f'7'i K • /'^-f v ;^ t" A X?±) 
[0 14 2] 

[0 14 3] 
##M 1 1 : GPR4<7) T -fe ^ #-IBJ!a<?)^^ 

GPUmm^M-f^^^ KpAGal9-GPR4 (2 // g) '*3J:t>*V5K-^-7'vX ^ Kp 
ACREpluc (2 /u g) ±lfl^Vi^ h n,is°l^--> 3 I) , exiO^moKJ 

MGER8 K^mX L /Co Mf^K^mi* ^ 8ml <7)RPMI1640 • ITPSGJt^k K^M CO2 ^ 

37t:T'24B#PBl^^t:^Co :^ V^^T-i 'Jy S (2.0 

;ug/ml) ^ ^^n-r'i'i/:^B (300/ig/ml) i5 J: :t--r v > (500;ug/ml 

^m^LfZo mfi-M^mW^. -T-vXh^f^v^^S (2.0;«g/ml) . /N^^^n-^ 
^v>B (300;ug/ml) i5Xl^->':^^-^-T^ (500//g/ml) =&^tpRPMI1640-ITP 
SG^%-eJ^>ftLy;:o 
[0 14 4] 

mm^LX, 3> h a-;w-7°7X ^ KpAGal9-nd (2//g) i5 J: O'^.i?- ^j' - 
KpACREpluc (2fx g) «:KJMGER81C#^^AL. ^5cf^®^m* (r2> h 

[0 14 5] 

##^J 12 : -7 X ^5^(7) H h GPR4s^^ n ir^a- Ki-^DNAO n > 
t hGPR4jtlE^^Oil|gSe^J'|f# [Access ion (AC) No.U21051] ^^13, NCBI<7)t' 

tf-^^YJ l^Um (AC073784) is J; (^'^Sifc^Express ion sequence tag (EST) @B^iJ (BFl 
78464. AA968193. AA798732. AI840893. AI851037);6^^1R$*T./s:o Wr^^7.¥J 
i^SB^lJ^EST:^-^>^^$tL/i^i^5^0^1^@£^J=SriBylj#^14^c, ^itfS^t^ j; I) 
3- K$^;2>;^*V^y^K<7)T5 /mSB^J*Se^J#-^13JC^LfZo /mifi 
^J^> ft?*f/ni>*^A[GENETYX WIN ver. 5.0 ( V "7 h "t7 ^ Ttt^) l^fflv^Tt 
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h GPR4<^ T 5 y t it^ LfztZ^. 92. 7% (D—mii!)mit> hflfzo 

[0 14 6] 

RIC J: 19 -5) C: t ;6^-e § * o 

[0 14 7] 

##'^J 1 3 : -7 y h t h GPR4*^ n iJ'*^ rr - K-f ^DNA<7) n > ^ 

11 hGPR4itfET-<7)il*S6?ij1f^(AC No.U21051) NCBKT)-^-:^^^-^^: 

A Sfi^iJ (ACl 19447. 2i3 i: t>'AC096180. 2) is i Xf^^<D ^ y Y ESTSE^J (BF544182. AI 
170948. AI008858. AI235374. AI502871. BQ194515)7J>^'^#e$^ ttfjo ^flh(DW. 

•^i6tcfam<^^3iie^ijs:^-t-^^'; ^ i^^^ K^f^^L/co 

[0 14 8] 

l/Lt!5r-2) J:^cl^^TP (dATP> dGTP. dCTP. dTTP) . Taq Gold 

2. S^jiiJ i 1 X Taq Gold (Mg plus) mmWi{^^~^y^)^'^~^±)^ 

^tsu.]Bmmofx L^mn t. Tfa^^4^T-epcR=^tf 

[0 14 9] 

•ti^t>%. 'T;v-9->f ^^7-PTC-200 (MJU ^f-^1±^) 95t:-ei0 

:^rBl*ni!Mt. 94rTi^FBl> ss'C-ei^w. i2X:x\^m<D:iM^\-^ ^ ^ )^ t "lx 

#«bnfzPCR;gjJ:^?^J; t)5//LSr^l5lL. T^n«-;^^;l'm^^I!ll3 J: «)GPR4=lr 
=r- K-t^DNAfc^®,$tL;2,m.lkbODNAifM-;&*lii|iI$^x/cC:i:'&ii^,^. QIAEX 
II Gel Extraction Kit (QIAGEm±M) ^fflv^T. M^p"nl^^#$tLfc-v^ jlT 
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;vtcta&v^ DNA©fM-«r^mLIiIiRL7to 
[0 15 0) 

±faTli]JRt/iDNA®f>T-50nghpT7Blue T-Vector (Novagenttii) 50ngi:SrDNA 
Ligation kit ver. 2 (SMdttt^) «:fflv*T^^n°pl::^#$ tLy^w*7-iT;i'tltg& 

T:^limM109l*^5^S^^tT|#<bn^ffm^mi*5^)-^. tJT'^X^ 
[0 15 1] 

<7)li bGPR44^^ni/ (7'7bGPR4) tr^-g) CI i:;{>sggp>;5-i: ^ofco 
[0 15 2] 

mmm 1 : 

f&i^ it^m 1 20 mg 

ILH 143.4 mg 

M^^7='>7'> 30 mg 

H Kn^v7'nkr;l'-fe;i/n-x 6 mg 
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2 mg 



200 mg 



24 mg 



50 mg 



1.72 ml 



2.00 ml 



[0 15 4] 





[0 15 5] 














um 






mn 






mn 




^m)M 


mm 






mu 






mn 








^^s-Aj:mn<Dmm : 




um 






um 




: -^j^oDNA 


urn 


l-f-l 5-AXiB^iJom^ 


: -a-^DNA 


um 


1-^1 


: -^^DNA 



[0 15 6] 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO. . LTD. 

<120> an agent for preventing and / or treating asthma 
<130> H14-072 
<160> 18 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 54 
<212> DNA 

<213> Artificial Sequence 



<223> Description of Artificial Sequence: synthetic DNA 



<220> 



<400> 1 



tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 



54 



<210> 2 
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<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

tgcattgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttg 54 

<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

tgcattctag ttgtggtttg tccaaactcg agcccgggg 39 

<210> 4 

<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: synthetic DM 
<400> 4 



<210> 5 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



gtaccccc^ gctcgagttt ggacaaacca caactagaa 



39 



<400> 5 



tcgacggtat cgattcgact gacgtcatac ttgacgtcac 



40 



<400> 6 



tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 



40 
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<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

gccccagaag cttaagtgcc caccatggg 29 

<210> 8 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ssoithetic DNA 



<400> 8 



gttcattgtg gcggccgcag catcttcagc tgc 



33 



<210> 9 



<211> 25 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DMA 
<400> 9 

cggagactct agagggtata taatg 25 



<210> 10 
<211> 21 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DMA 
<400> 10 

ctaatacgac tcactatagg g 21 



<210> 11 

<211> 362 

<212> PRT 

<213> Homo sapiens 

<400> 11 

Met Gly Asn His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp 
15 10 15 
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His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu 
20 25 30 

Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin 
35 40 45 

Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu 
50 55 60 

Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His 
65 70 75 80 

Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He 
85 90 95 

Phe Tyr Thr Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser 
100 105 110 

Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu 
115 120 125 

Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr 
130 135 140 

Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg 
145 150 155 160 



Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly 
165 170 175 



miE#2 003-3071910 



#M 2002-241523 



'^-v: 67/ 



Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe 
180 185 190 

Pro Trp Ala Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val 
195 200 205 

Arg Gly Ser Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg 

210 215 220 

Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr 
225 230 235 240 

His Val Leu Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp 
245 250 255 

Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu 
260 265 270 

Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu 

275 280 285 

Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu 
290 295 300 

Leu Arg Phe Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser 
305 310 315 320 



Leu. Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys 
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325 



330 



335 



Ala Met Thr Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin 
340 345 350 



Val Gin Leu Lys Met Leu Pro Pro Ala Gin 
355 360 



<210> 12 
<211> 2932 
<212> DNA 



<^JLO> nuulu 


oap it::llb 








<400> 12 










ctgcagtcag 


gcggtgaact 


gacttcatcc 


caatccctca gcccccacca ggaccagtct 


60 


ggagtccctc 


ccctgccccc 


attgaaattt 


cccttccgtc cccaaactta cctctgatct 


120 


agaccttact 


cacctccttc 


ctgtttccta 


agactccttc ctgccgtcca cagaccgagc 


180 


cttttatctt 


tgtccaccct 


gtgccagaca 


cctccttttc cagaaccttc tccttactgg 


240 


tgaccttact 


tatctctgtt 


gctttctggg 


gtcctaggaa atgccagcac tcccacccac 


300 


attgcctgaa 


ctttccaaca 


ctccctagct 


gcgctgtgtc ctatctcaac acttcctcat 


360 


gtatttcttg 


tgtcttctag 


aacattcccc 


cgccattatt acttcaatat ggctacacat 


420 


acttcctaat 


tgccctgcaa 


accatctcct 


tctcaccatt gcccagcgat gctttcgtct 


480 


cctccataaa 


cactcccgga 


gaccaatttt 


tgtgtcaccc ccatactccc tcgttgacac 


540 


actgactcca 


tacataacct 


ccttgaaaaa 


cctctttatt aatctcacca tcctccagac 


600 


ttccctcctg 


tcataattcc 


atccctcctc 


caacttttcc ctctcaagct ctgcccttcc 


660 


cagcccagcc 


cagcctaccc 


aacctcatct 


cttccctgta gaccacatcc caeca tgttc 


720 


ccctgagcct 


ccaaggaagg 


ggctcagggg 


gccccatggc ctcccgctcc ctgtggcccc 


780 


acagcccccg 


tgggccaggg 


gaagcgcccc 


agaagccgaa gtgcccacc atg ggc aac 


838 
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Met Gly Asn 
1 



cac acg tgg gag ggc tgc cac gtg gac teg cgc gtg gac cac etc ttt 886 
His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp His Uu Phe 
5 10 15 

eeg eea tec etc tac ate ttt gte ate ggc gtg ggg ctg eec ace aae 934 
Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu Pro Thr Asn 
20 25 30 35 

tgc ctg get ctg t^ gcg gee tac cgc eag gtg caa eag ege aae gag 982 
Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin Arg Asn Glu 
40 45 50 

ctg ^c gtc tac. ctg atg aae etc age ate gee gac ctg ctg tac ate 1030 
Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu Leu Tyr He 
55 60 65 

tgc aeg ctg eeg ctg tgg gtg gac tac tte ctg cac cac gac aae tgg 1078 
Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His Asp Asn Trp 
70 75 80 

ate cac ggc eec ggg tec tgc aag etc ttt ggg tte ate tte tac acc 1126 
He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He Phe Tyr Thr 
85 90 95 

aat ate tac ate age ate gee tte ctg tgc tgc ate teg gtg gac ege 1174 
Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser Val Asp Arg 
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tac ctg get gtg gcc cac cca etc egc tte gee egc etg cgc cge gtc 
Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu Arg Arg Val 
120 125 130 



1222 



aag ace gee gtg gee gtg age tec gtg gtc t^ gee acg gag ctg ggc 
Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr Glu Leu Gly 
135 140 145 



1270 



gee aac teg geg cce ctg tte eat gae gag etc tte ega gae cgc tac 1318 
Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg Asp Arg Tyr 
150 155 160 

aac cac acc tte tge ttt aag tte cce atg gaa ggc tgg gtg gee 1366 
Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly Trp Val Ala 
165 170 175 

tgg atg aac etc tat c^ gtg tte gtg ggc tte etc tte ceg tgg geg 1414 
Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe Pro Trp Ala 
180 185 190 195 



etc atg ctg ctg teg tac egg ^e ate ctg c^ gee gtg egg ggc age 1462 
Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val Arg Gly Ser 
200 205 210 



gtg tec ace gag cge cag gag aag gee aag ate aag egg ctg gcc etc 1510 
Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg Leu Ala Leu 
215 220 225 
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age etc ate gee ate gtg etg gte tge ttt geg eee tat eae gtg ete 
Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr His Val Leu 
230 235 240 



1558 



ttg etg tee cge age gee ate tac etg ggc ege eee tgg gae tge gge 
Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp Asp Cys Gly 
245 250 ' 255 



1606 



tte gag gag ege gte ttt tet gea tae eae age tea etg get tte aee 
Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu Ala Phe Thr 
260 265 270 275 



1654 



age ete aae tgt gtg geg gae eee ate ete tae tge etg gte aac gag 
Ser Leu Asn Cys Val Ala Asp Pro lie Leu Tyr Cys Leu Val Asn Glu 
280 285 290 



1702 



gge gee ege age gat gtg gee aag gee etg eae aae etg ete ege ttt 
Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu Leu Arg Phe 
295 300 305 



1750 



etg gee age gae aag eee eag gag atg gee aat gee teg ete ace etg 
Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser Leu Thr Leu 
310 315 320 



1798 



gag aee eea ete aee tee aag agg aae age aea gee aaa gee atg aet 
Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys Ala Met Thr 
325 330 335 



1846 
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ggc age tgg gcg gcc act ccg ccc tec eag ggg gae cag gtg cag etg 
Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin Val Gin Leu 
340 345 350 355 



1894 



aag atg etg eeg eea gea eaa tga aeeeegagtg geaeagaate eeeagtttte 1948 
Lys Met Leu Pro Pro Ala Gin 
360 

ceeteteate eeaeagteee tteteteetg gtctggtgta tgcaaattgt atggaaaaag 2008 

ggetgtgtta atattcataa gaatacaaga aettaggaag agtgaggttg gtgtgteaet 2068 

ggteaaectt tgtgeteeea gateeeatea eagtttggeg attgtggagg geeteetgaa 2128 

ggaggagatg agtaaatata tttttttgga gaeagggtet eaetgtgttg eeeaggetgg 2188 

agtgcagtag tgcagtegtg gctcactgca gcctccacct cctgggctct ccagcgatct 2248 

tcccaeatca gecteeegag tagctgggae eaeaaatgtg ageeeaeeea tgcctggeta 2308 

atttttgtae tttttgtata aatggagtet eaetatgttt eeeeaggetg atettgaaet 2368 

ectgggetea agagateete etgeettggc eteeeaaagt geteagatta gagatgtgag 2428 

eegeeatgte tggccagata aattaagtca aacatttggt ttccagaaaa taaagacaaa 2488 

tagagaaggt tagatttttt ttttteeaae aagtggataa aagtetgtga etegggggaa 2548 

agtggaagga gaaatgeage egatatagag teattatgtt tgeaaageee etggteatae 2608 

aggeeaggga aeataagaee geaattetaa gtttetagat aaaeagegat eteeaagtca 2668 

agactgagga tgaagaggga gaatgtcaga aetcaagtga agggcaatca gggcagactg 2728 

cetggaggag tgatgeeaga aggtttggga agaaggtgtg ggaeaagaag aaagggtatt 2788 

tatteattea tteaaeagag gtttatgtag ggeaetgtge tgggtgggge tggggaeaea 2848 

aeaatgaetg aggeageetg geettgeett eaeag^ete aceataeaca agtaaataaa 2908 

aaatatgtaa tgtttggaat tget 2932 



<210> 13 
<211> 365 



ffiliE# 2003-3071910 



#M 2002-241523 ^ v I 73/ 



<212> PRT 

<213> Mus musculus 

<400> 13 

Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
1 5 10 15 

Val Asp His Leu Piie Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
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130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Uu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 ' 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 

260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 
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Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 * 330 335 

Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 14 
<211> 1098 
<212> DNA 
<213> Mus musculus 

<400> 14 

atg gac aac age acg ggc aca ggg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

gtg gac cac etc ttc cca cca tct etc tac ate ttc gtc ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 
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ggg ctg ccc acc aac tgc ctg gcc ctg tgg gca gcc tac egg cag gtg 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 



144 



cgc caa cac aat gag ctg ggc gtc tac ctg atg aac ttg age att gca 
Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser lie Ala 
50 55 60 



192 



gac ctg ctg tac ate tgc act ttg ecg ctg tgg gtc gac tac ttc etc 
Asp Leu Leu Tyr lie Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 



240 



cac cat gac aac tgg ate cac ggc cet ggc tec tgc aag etc ttt ggc 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 



288 



ttc ate ttc tac age aac ate tat ate age ate gee ttc ctg tgc tgc 
Phe He Phe Tyr Ser Asn He Tyr He Ser lie Ala Phe Leu Cys Cys 
100 105 110 



336 



ate tee gtg gac cgc tac ctg get gtg get eat cet ctg cgc ttt gca 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 



384 



cgc ctg cgc egg gtc aag aca gca gtg get gtg age tet gtg gtc tgg 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 



432 



mSE# 2003-3071910 



2002-241523 



gcc acg gag ctg ggc gcc aat tea gca ccg etc ttc eat gat gag ctg 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 



^-v: 77/ 



480 



ttt egt gat cgc tac aac cac acc ttc tge ttt gag aag ttc cec atg 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 



528 



gag egt tgg gtg gcc tgg atg aat ctg tac cgc gtc ttt gtg ggc ttc 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 



576 



etc ttc cec tgg gca etc atg ttg ctg tge tac egt ggc ate ctg agg 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 



624 



gca gtg cag age agt gtg tec ace gag cgc cag gag aaa gtc aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa egt ctg gee ctg age etc ate gcc att gtg ctg gtg tge ttt gcg 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

cet tac cat get etc ctg ctg tet cgc age gee gtc tac ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

cec tgg gac tgt ggc ttc gag gag cga gtc ttt tet gcc tac cac age 816 
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Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tec ctg gcc ttc acc age ete aat tgt gtg get gae eec ate ete tae 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

tge etg gte aae gag ggt gee egc agt gat gtg gee aag gee etg eae 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aae ete ete ege tte etg gee age aae aag eee eag gag atg gee aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

get tee ete aee etg gag aea eee ttg aee tee aag agg age aee aee 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

^e aag teg tee ggg get gte tgg gea gtg eet eeg aet gee eag ggg 1056 
Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 



gae eag gtg eea etg aag gtg etg etg eee eeg gea eag tga 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



1098 



<210> 15 
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<211> 36 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DMA 
<400> 15 

ataagcttgccaccatggacaacagcacgggcac ' 36 

<210> 16 
<211> 33 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<210> 17 
<211> 365 
<212> PRT 

<213> Rattus norvegicus 
<400> 17 

Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
15 10 15 



<400> 16 



t agcggccgctcactgtgccg^ggcagcag 



33 
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Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
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165 170 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 
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Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 ' 365 



<210> 18 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 
<400> 18 

atg gac aac age acg ggc acg tgg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

gtg gac cac etc ttc cca cca tec etc tac ate ttc gtc ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly- Val 
20 25 30 

ggg ctg ccc acc aac tgc ctg gee ctg tgg gca gee tac cgc cag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc cag cgc aat gag ctg ggc gtc tac ctg atg aac ttg age ate gca 192 
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Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

gac ctg ctg tac ate tgt acg ctg ccg ctg tgg gtc gac tac ttc etc 240 
Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

eae eat gae aae tgg ate eac gge cce ggc tec tgc aag etc ttt ggc 288 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

ttc ate ttc tac age aae ate tac ate age ate gee ttc ctg tgc tgc 336 
Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

ate tec gtg gac cgc tac ctg get gtg gee eat ccg ctg cgc ttt gcg 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

cgc ctg cgc egg gtc aag aca gca gta get gtg age tec gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

gee ace gag eta ggc gee aae teg gca ccg etc ttt cat gae gag etc 480 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

ttt cgt gat cgc tac aae cac ace ttc tgc ttc gag aag ttc cce atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
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165 170 
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gag cgc tgg gtg gcc atg aac ctg tac cgc gtc ttt gtg ggg ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Uu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ccc tgg gca etc atg ttg ctg tgc tac cgc ggc ate ctg c^ . 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

gee gta eag age agt gtg tec ace gag cgc cag gag aaa gtc aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgc ctg gee ctg age etc ate gcc ate gtg ctg gtg tgc ttt gca 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

ccc tac cat get etc ttg ctg tet cgc age get gtc tat ctg ggc c^ 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

eee tgg gac tgt ggc ttc gag gag ega gtc ttc tet gee tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tec eta gee ttc ace age etc aat tgc gtg get gac ccc ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 
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tgc ctg gtc aac gag ggt gcc cgt agt gac gtg gcc aaa gcc ctg cac 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aac etc etc egc ttc ctg gee age aac aag cee eag gag atg gee aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

get tec etc ace ctg gag aca eea ttg ace tec aag agg age ace ace 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

ggc aaa acg tet ggg get gtc tgg gca gtg cct cec act gee eag ggg 1056 
Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

gac eag gtg eca ctg aag gtg ctg ctg cec eeg gca eag tga 1098 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 
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## :p=0.0043 (l^14*^H^^<0|^tt*tMS^m; student's t-test) 
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### :p<0.0001 (l^ttitHBS^Oi^aitM^^Jt -.student's t-test) 

* : p=0. 0248 (fk-g-tJ 1 ^□iS-^P<^l^'tt^fiRS^^Jt ; student* s t-test 
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